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DEMOGRAPHIC AND PERSONAL INFORMATION
Current Appointments 
2016-present
Assistant Professor, Department of Cell Biology, Johns Hopkins University

Personal Data

Johns Hopkins University


Department of Cell Biology


725 N. Wolfe St., 100 Biophysics


Baltimore, MD 21205

Tel: 410-955-7291

Fax:

E-mail: shigeki.watanabe@jhmi.edu
Education and Training 
2004

B.A., Biology, University of Utah, Salt Lake City, UT
2013

Ph.D., Biology, University of Utah, Salt Lake City, UT 

2013-2015
Post-doctoral fellow, University of Utah, Salt Lake City, UT

2013-2015
Post-doctoral fellow, Charité – Universitätzmedizin Berlin
Professional Experience 
2003-2006
Research assistant, Department of Ophthalmology, University of Utah, Salt Lake City, UT

2004-2007
Lab specialist, Department of Biology, University of Utah, Salt Lake City, UT

2011

Short-term research fellow, Centre national de la recherche scientifique, University of Bordeaux, France

2015

Instructor, Neurobiology course, Marine Biological Laboratory, Woods Hole, MA
2016-present
Assistant professor, Department of Cell Biology, Johns Hopkins University

2016-present 
Assistant professor (Secondary appointment), Department of Neuroscience, Johns Hopkins University
PUBLICATIONS: 
Original Research 

1. 
Schuske K, Palfreyman MT, Watanabe S, Jorgensen EM.  UNC-46 is required for trafficking of the vesicular GABA transporter. Nat. Neurosci. 2007;10: 846–853.

2. 
Hammarlund M, Palfreyman MT, Watanabe S, Olsen S, Jorgensen EM.  Open syntaxin docks synaptic vesicles. PLoS Biol. 2007;5: e198.

3. 
Jospin M, Watanabe S, Joshi D, Young S, Hamming K, Thacker C, Snutch TP, Jorgensen EM, Schuske K.  UNC-80 and the NCA ion channels contribute to endocytosis defects in synaptojanin mutants. Curr. Biol. 2007;17: 1595–1600.

4. 
Hammarlund M, Watanabe S, Schuske K, Jorgensen EM. CAPS and syntaxin dock dense core vesicles to the plasma membrane in neurons. J. Cell Biol. 2008;180: 483–491.

5. 
Gu M, Schuske K, Watanabe S, Liu Q, Baum P, Garriga G, Jorgensen EM.  Mu2 adaptin facilitates but is not essential for synaptic vesicle recycling in Caenorhabditis elegans. J. Cell Biol. 2008;183: 881–892.

6. 
Sato K, Ernstrom GG, Watanabe S, Weimer RM, Chen CH, Sato M, Siddiqui A, Jorgensen EM, Grant BD.  Differential requirements for clathrin in receptor-mediated endocytosis and maintenance of synaptic vesicle pools. Proc. Natl. Acad. Sci. U.S.A. 2009;106: 1139–1144.

7. 
Pellettieri J, Fitzgerald P, Watanabe S, Mancuso J, Green DR, Sánchez-Alvarado A.  Cell death and tissue remodeling in planarian regeneration. Dev. Biol. 2010;338: 76–85.

8. 
Ou, CY, Poon VY, Maeder CI, Watanabe S, Lehrman EK, Fu AKY, Park M, Fu WY, Jorgensen EM, Ip NY, Shen K.  Two cyclin-dependent kinase pathways are essential for polarized trafficking of presynaptic components. Cell 2010:141; 846–858.

9. 
Jurrus E, Paiva ARC, Watanabe S, Anderson JR, Jones BW, Whitaker RT, Jorgensen EM, Marc RE, Tasdizen T. Detection of neuron membranes in electron microscopy images using a serial neural network architecture. Med Image Anal 2010;14: 770–783.

10. 
Watanabe S, Punge A, Hollopeter G, Willig KI, Hobson RJ, Davis MW, Hell SW, Jorgensen EM.  Protein localization in electron micrographs using fluorescence nanoscopy. Nat. Methods 2011;8: 80–84.

11. 
Hobson RJ, Liu Q, Watanabe S, Jorgensen EM.  Complexin maintains vesicles in the primed state in C. elegans. Curr. Biol. 2011;21: 106–113.

12. 
Park M, Watanabe S, Poon VYN, Ou CY, Jorgensen EM, Shen K.  CYY-1/cyclin Y and CDK-5 differentially regulate synapse elimination and formation for rewiring neural circuits. Neuron 2011;70: 742–757.

13. 
Oikonomou G, Perens EA, Lu Y, Watanabe S, Jorgensen EM, Shaham S.  Opposing activities of LIT-1/NLK and DAF-6/patched-related direct sensory compartment morphogenesis in C. elegans. PLoS Biol. 2011;9: e1001121.

14. 
Ernstrom GG, Weimer R, Pawar DRL, Watanabe S, Hobson RJ, Greenstein D, Jorgensen EM.  V-ATPase V1 sector is required for corpse clearance and neurotransmission in C. elegans, Genetics 2012;191: 461-475.

15. 
Mullen GP, Grundahl KM, Gu M, Watanabe S, Hobson RJ, Crowell JA, McManus JR, Matthews EA, Jorgensen EM, Rand JB.  UNC-41/stonin functions with AP2 to recycle synaptic vesicles in Caenorhabditis elegans, PLoS One 2012;7: e40095.

16. 
Watanabe S, Richards J, Hollopeter G, Hobson RJ, Davis MW, Jorgensen EM.  nano-fEM: protein localization using photo-activated localization microscopy and electron microscopy, JoVE 2012;70: e3995.

17.
Gu M, Liu Q, Watanabe S, Sun L, Hollopeter G, Grant B, Jorgensen EM. AP2 subunits contribute independently to synaptic vesicle endocytosis, Elife, 2013;5:e00190.

18.
Jurrus E, Watanabe S, Giuly RJ, Paiva ARC, Ellisman M, Jorgensen EM, Tasdizen T.  Semi-automated Neuron Boundary Detection and Nonbranching Process Segmentation in Electron Microscopy Images, Neuroinformatics. 2013;1: 5-29

19. 
Shao Z, Watanabe S, Christensen R, Jorgensen EM, Colón-Ramos DA, Synapse location during growth depends on glia location, Cell 2013;154: 337-350.

20. 
Watanabe S, Liu Q, Davis MW, Hollopeter G, Thomas N, Jorgensen NB, Jorgensen EM.  Ultrafast endocytosis at Caenorhabditis elegans neuromuscular junctions, Elife 2013;2: e00723.

21. 
Watanabe S, Rost BR, Camacho-Perez M, Davis MW, Söhl-Kielczynski B, Rosenmund C, Jorgesen EM. Ultrafast endocytosis at mouse hippocampal synapses, Nature 2013:504; 242-247.

22. 
Ailion M, Hannemann M, Dalton S, Pappas A, Watanabe S, Hegermann J, Liu Q, Han HF, Gu M, Goulding MQ, Sasidharan N, Schuske K, Hullett P, Eimer S, Jorgensen EM,  Two rab2 interactors regulate dense-core vesicle maturation, Neuron 2014;82: 167-180.

23. 
Watanabe S, Trimbuch T, Camacho-Perez M, Rost BR, Brokowski B, Söhl-Kielczynski B, Felies A, Rosenmund C, Jorgensen EM.  Clathrin regenerates synaptic vesicles from endosomes at physiological temperature, Nature 2014;515: 228-233.
24. 
Watanabe S, Flash-and-freeze: coordinating optogenetic stimulation with rapid freezing to visualize membrane dynamics at synapses with millisecond resolution, Frontiers in Synaptic Neuroscience, 2016:8,24
Other Publications: 

Invited review

1. 
Watanabe S, Jorgensen EM.  Visualizing proteins in electron micrographs at nanometer resolution, Methods in Cell Biology, 2012;111: 283-306.

2. 
Watanabe S, Lehmann M, Hujber E, Fetter RD, Söhl-Kielczynski B, Felies A, Rosenmund C, Schmoranzer J, Jorgensen EM.  Nanometer-resolution fluorescence electron microscopy (nano-fEM) in cultured cells, Methods in Molecular Biology, 2012;1117: 503-526.

3. 
Watanabe S, Davis WM, Jorgensen EM.  Flash-and-freeze electron microscopy: coupling optogenetics with high-pressure freezing, Nanoscale Imaging of Synapses 2014;84: 43-57.

Essay

1. 
Watanabe S.  Slow or fast? A tale of synaptic vesicle recycling, Science 2015;350: 46-7.

FUNDING
(in chronological order, earliest first by start date under each subcategory)
1/1/2016 – 12/31/2019
Cellular and molecular characterizations of rapid changes during synaptic plasticity




Startup funds





Johns Hopkins University





PI: Watanabe S





Role: Principle investigator
7/1/2016-6/30/2017
Synaptic lipidology at a millisecond temporal resolution





The School of Medicine Discovery fund





Johns Hopkins University





PI: Watanabe S





Role: Principle investigator
Pending



10/01/2016 - 9/30/2016
Plasticity of auditory electrical synapses






NIH R01






PI: Pereda






Role: Sub-Award

12/1/2016 – 11/30/2021
Membrane trafficking at synapses with a millisecond temporal resolution






The Packard Fellowships for Science and Engineering






The David & Lucile Packard Foundation





PI: Watanabe S






Role: Principle investigator


7/1/2017 – 6/30/2020
Membrane trafficking at synapses with a millisecond temporal resolution






The Searle Scholars





The Searle Scholars program





PI: Watanabe S






Role: Principle investigator
9/1/2017-8/31/2022
Reviving electron microscopy for cell biology of the synapse





NIH DP2





PI: Watanabe S





Role: Principle investigator

Previous

3/21 – 6/20/2010


Nanoscale localization of AMPA-type glutamate receptors






ASTF 485-2010






EMBO






€4,509.15






PI: Watanabe S






Role: Principle investigator

6/01/2011 – 5/31/2012

Synaptic vesicle endocytosis at C. elegans neuromuscular junctions






Stringfellow fellowship






University of Utah






$5,000






PI: Watanabe S






Role: Principle investigator

10/15/2012 – 1/15/2013
Synaptic vesicle endocytosis at hippocampal synapses






ASTF 443-2012






EMBO






€8,780.50






PI: Watanabe S






Role: Principle investigator

5/26 – 8/30/2014


Mechanisms of synaptic plasticity in mouse hippocampal synapses






Grass fellowship






MBL






$6,000






PI: Watanabe S






Role: Principle investigator

5/26/2015 – 12/31/2016
Ultrafast endocytosis of AMPA receptors during long-term synaptic depression






Lillie award






MBL






$125,000






PI: Jorgensen EM






Role: Co-principle investigator

EDUCATIONAL ACTIVITIES 
Teaching  

Classroom instruction  

JHMI/Regional

National

2015-present
Instructor, graduate students – principle investigators, Neurobiology, Summer course, Marine Biological Laboratory, Woods Hole, MA

International

Workshops /seminars 

JHMI/Regional

05/08/2016
Departmental lecture, “Visualizing the life inside the synapse at a millisecond resolution”,  Johns Hopkins School of Medicine, Baltimore, MD
11/20/2014
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Johns Hopkins School of Medicine, Baltimore, MD

National

6/24/2011
Selected lecture, “Two endocytic pathways”, 18th international worm meeting, Los Angeles, CA

6/25/2011
Selected lecture, “Three-dimensional molecular architecture”, 18th international worm meeting, Los Angeles, CA

2/12/2014
Invited lecture, “Synaptic vesicle endocytosis: revisiting Heuser and Reese in the 21st century”, State University of New York, Stony Brook, NY

7/1/2014

Invited lecture, “Synaptic vesicle endocytosis: Catch me if you can”, Marine Biological Laboratory, Woods Hole, MA

7/16/2014
Flash-and-freeze workshop, Instructor, Marine Biological Laboratory, Woods Hole, MA

10/29/2014
Invited lecture, “Slow or fast? A tale of synaptic vesicle endocytosis”, Albert Einstein College of Medicine, Bronx, NY

12/12/2014
Invited lecture, “Ultrafast recycling of synaptic vesicles”, National Institute of Health, Bethesda, MD

1/15-16/2015
Frontiers in biological research with advanced electron microscope technologies, Lecturer, Nagoya University, Nagoya, Japan

1/21/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, University of Chicago, Chicago, IL

1/23/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Northwestern, Evanston, IL

2/7/11/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Biophysical Society meeting, Baltimore, MD

2/12/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, University of Virginia, Charlottesville, VA

2/19/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, University of Southern California, Los Angeles, CA

2/24/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Yale University, New Haven, CT

3/2/2015

Invited lecture, “Ultrafast recycling of synaptic vesicles”, Rutgers University, New Brunswick, NJ

3/23/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, University of California Irvine, Irvine, CA

3/26/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Baylor College of Medicine, Houston, TX

4/2/2015
Selected lecture, “Ultrafast recycling of synaptic vesicles”, New York University, NY, NY

4/4/2015
Invited lecture, “Making movement: Cellular and molecular characterizations of rapid changes during synaptic transmission”, University of California Berkeley, Berkeley, CA

6/8-12/2015
High-pressure freezing workshop, Instructor, University of Utah, Salt Lake City, UT

8/7-8/2015
Escaping flatland workshop, Lecturer, Marine Biological Laboratory, Woods Hole, MA
10/18/2015
Prize award lecture, “Slow of fast? A tale of synaptic vesicle recycling”, Hard Rock Café, Chicago, IL

10/19/2015
Selected lecture, “Ultrafast recycling of synaptic vesicles”, Society for Neuroscience, Chicago, IL
11/5/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Oregon Health and Science University, Portland, OR

12/14/2015
Prize award lecture, “Ultrafast recycling of synaptic vesicles”, American Society for Cell Biology, San Diego, CA
3/18/2016
Invited lecture, “Ultrafast recycling of synaptic vesicles”, National Institute of Health, Bethesda, MD
6/26/2016
Selected lecture, “Molecular mechanisms of ultrafast endocytosis”, Gordon Research Conference, Cell Biology of the Neuron, Waterville Valley, New Hampshire
7/19/2016
Invited lecture, “Flash-and-freeze: Investigating cell biology of the neuron with optogenetics”, Harvard 


Medical School, Boston, MA

7/23/2016
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Grass Reunion, Marine Biological Laboratory, 

Woods Hole, MA

7/26/2016
Invited lecture, “Flash-and-freeze: Capturing membrane dynamics with optogenetics”, Microscopy and 

Microanalysis, Columbus, OH

International

3/31/2011
Invited lecture, “Synaptic vesicle endocytosis”, University of Bordeaux, Bordeaux, France

4/8/2011

Invited lecture, “Synaptic vesicle endocytosis”, École Normale Supérieure - Équipe Bessereau, Paris, France

7/25-29/2011
High Pressure Freeze Electron Microscopy on its way to correlative microscopy and 4D EM, Instructor, European Neuroscience Institute, Göttingen, Germany

11/2/2012
Invited lecture, “Synaptic vesicle endocytosis: revisiting Heuser and Reese in the 21st century”, Leibniz-Institut für Molekulare Pharmakologie, Berlin, Germany

11/22/2012
Invited lecture, “Synaptic vesicle endocytosis: revisiting Heuser and Reese in the 21st century”, European Neuroscience Institute, Göttingen, Germany

3/20-23/2013
Invited lecture, “Adding motion and color to electron micrograph”, Joint meeting of the German Society for Cell Biology and the German Society for Developmental Biology, Heidelberg, Germany

6/26/2013
Invited lecture, “Synaptic vesicle endocytosis: Catch me if you can”, Charité – Universitätzmedizin Berlin, Berlin, Germany

7/21-26/2013
Invited lecture, “Nano-resolution fluorescence electron microscopy”, IUPS, Birmingham, United Kingdom

8/24/2013
Invited lecture, “Synaptic vesicle endocytosis: revisiting Heuser and Reese in the 21st century”, University of Saarland, Homburg, Germany

3/11-12/2014
Cryo-EM sample preparation summit forum, Instructor, Institute of Biophysics, Chinese Academy of Sciences, Beijin, China

6/18/2014
Microscopy and Microanalysis webinar

3/6/2015

Prize award lecture, “Ultrafast recycling of synaptic vesicles”, The German Physiological Society meeting, Magdeburg, Germany

10/26/2015
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Juntendo University, Tokyo, Japan
3/2/2016
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Tokyo University, Tokyo, Japan

3/4/2016
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Nagoya University, Aichi, Japan

3/7/2016
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Osaka University, Osaka, Japan

3/8/2016
Invited lecture, “Ultrafast recycling of synaptic vesicles”, Nara Sentan University, Nara, Japan
5/24/2016
Invited lecture, “Slow or Fast? A tail of synaptic vesicle recycling”, Eppendorf, Humburg, Germany
5/26/2016
Invited lecture, “Adding color and motion to electron micrographs”, Leica HPF workshop, Charité – Universitätzmedizin Berlin, Berlin, Germany
6/14/2016
Prize award lecture, “Mechanisms of synaptic vesicle recycling”, Japanese Microscopy Society, Sendai, Japan

Mentoring  
Pre-doctoral Advisees /Mentees 

5/1/2016
Shuo Li, MS, graduate student. 
Post-doctoral Advisees /Mentees 

1/1/2016
Sumana Raychaudhuri, PhD, post-doctoral fellow
Thesis committees 

4/6/2016
Alexander Platero, to be determined, committee.
ORGANIZATIONAL ACTIVITIES (in chronological order, earliest first by start date under each subcategory)
Editorial Activities  

Editorial Board appointments

2016 – present
Topic Editor, Frontiers in Cellular Neuroscience
Journal peer review activities   
2014 – present
Journal of Visualized Experiments

2015 – present
Scientific Reports
2015 – present
Proceedings of National Academy of Sciences
2015 – present
Journal of Cell Science

RESEARCH ACTIVITIES (in chronological order, earliest first by start date under each subcategory)
Research Focus (please provide up to 100 word narrative, bulleted accomplishments, or of key words that express your research focus, or include NIH Biosketch section A here)

I was trained in genetics, molecular biology and cell biology in C. elegans and mouse with a special focus on imaging neuronal functions. In addition, I have developed two novel techniques in electron microscopy that allows visualization of proteins and membrane dynamics at synapses. One technique induces membrane movement using optogenetic stimulation of neurons and captures the subsequent events at a millisecond temporal resolution using a rapid high-pressure freezing method. Another technique pinpoints the locations of proteins within their subcellular context by coupling super-resolution imaging with electron microscopy. Using these techniques, I have been studying cellular and molecular mechanisms underlying synaptic transmission and synaptic plasticity. Moreover, I have collaborated with many scientists across the world and worked with various model organisms including Drosophila. Many of these collaborations have led to peer-reviewed publications, demonstrating my ability to carry out collaborative research. I have mentored many students including two post-doctoral fellows, two graduate students, five undergraduate researchers, and four summer interns. Thus, as a new principle investigator, I am confident that I can oversee projects while performing experiments on my own. The proposed research aims to investigate the mechanisms of ultrafast endocytosis that I have discovered during my post-doctoral training. My ability to visualize membrane and protein movements in electron micrographs with millisecond temporal resolution is the only way to elucidate mechanisms underlying rapid internalization of synaptic vesicle membrane
RECOGNITION (in chronological order, earliest first by start date under each subcategory)
Awards, Honors 

2010
Bioscience symposium poster award, University of Utah, UT

2010
New optical methods in cell physiology conference poster award, Marine Biological Laboratory, MA
2012
Gordon Research Conference, Cell Biology of the Neuron, poster award, NH
2013
Riser award for outstanding research, University of Utah, UT

2013
Nemko Prize in cellular or Molecular Neuroscience, the Society for Neuroscience

2015
Emil du Bois-Reymond prize, the German Physiological Society

2015
   Eppendorf and Science prize for Neurobiology
2015
   Merton Bernfield Award, the American Society for Cell Biology

2016
   Kazato Prize, the Kazato Foundation, Japan
